The State of Our Water Resources
Our water resources are stressed nationwide (Gleick 2005) . State water managers have identified current and future water stressed areas (General Accouting Office 2003) . The stress can be measured by lack of water or by actual areas of conflict or potential conflict (Bureau of Reclamation 2005a). These conflicts can occur between any of the specific water interests such as agriculture and environment (Snyder 2003) or energy and water supply (Department of Energy 2006) . To exacerbate these issues, a major drought raged in the Western U.S. from 1999 to 2006 and remains unabated in the desert southwest (National Oceanic and Atmospheric Administration 2006) . In some regions of the country, population is anticipated to grow by astonishing amounts over the next twenty years. Of particular importance is that the regions with the most severe current droughts are likely to grow the most (Bureau of Reclamation 2005a) . At the same time, we don't have a solid understanding of our national water resources, either surface or ground water (Subcommittee on Water Availability and Quality 2004); this remains an obstacle to optimal management of the existing supplies.
What Options Exist for Balancing Supplies and Demands?
A broad array of solutions have been proposed and implemented to match water supplies and water demands. The initial approaches all focused on expanding or better accessing usable water supplies. Water transfers between various locations have occurred across the west (National Research Council 1992) Pumping groundwater has been a mainstay (Hutson et al. 2005) and in periods of drought the reliance on groundwater increases. However, it is clear that many of the aquifers in our nation are unsustainable (McGuire et al. 2000) .
When the primary sources of water become fully utilized or stressed in some way, communities turn to temporary restrictions (Santa Fe 2006) Transfers between uses are decisions jointly managed by local and either county or state governments that, in the U.S., are primarily the result of economic factors moving water from low economic value to some higher economic value (Hanak 2003) . In the western U.S., transfers occur primarily between agriculture and municipal or industrial uses (Raley 2002) . Water transfers require some form of legal structure or water market such as water banking. These economic and legal systems are not fully developed over most of the U.S. today (Hanak 2003) but are expanding (Anderson and Leal 1988) . It is not clear how much water will be transferred this way, but there are likely limits. We are already beginning to see state-based legislation to slow or prevent these transfers and their impacts on third parties in California (Hanak 2003) 
Federal Policy Development
In any one year, the President issues a recommendation of national priorities in the form of the administration's budget request (Office of Management and Budget 2006). Congress in turn sends a modified version back to the Whitehouse (Public Law 109-103). Both are motivated by broad policy considerations and local politics. Unfortunately, both of these budget exercises are subdivided into multiple budget elements based on the twenty or so agencies that each have a hand in water resources management in the U.S. The likelihood that the many budget elements overlap or conflict is high.
Within the Executive Branch, water resources figure prominently in the annual science priorities outlined jointly by the President's chief science advisor (head of the Whitehouse Office of Science and Technology Policy) and the head of the Office of Management and Budget (Marburger and Bolten 2005) .
Under the direction of the Office of Science and Technology Policy, the Subcommittee on Water Availability and Quality (SWAQ) has been working with twenty Federal agencies to assess and prioritize science and technology-related activities that can be undertaken to provide water and protect water A comprehensive assessment of water availability and use, including examination of trends related to both, is overdue. Without quantifiable and scientifically defensible estimates of environmental water requirements, water gridlock-intense competition among irrigation, navigation, municipal supply, energy, and the environment-is unlikely to be resolved. Some waters are not considered to be a resource, yet should be. Further research and development about water reuse, desalination, aquifer storage and recovery may provide ways to meet the challenge of providing high-quality water to our citizens. The socioeconomic factors that determine water use are not fully understood. Yet, those factors will be a key to getting the most benefit from available and emerging water-saving technologies. Planning and efficient operation of water infrastructure depend on water forecasts that are A second report from the SWAQ with recommendations on how to address these obvious needs is anticipated to be released in 2006.
The Council on Environmental Quality within the Whitehouse assessed water reuse programs in the Federal agencies and concluded that, "the range of federal programs that explicitly address 'water reuse, recycling, and reclamation' in their statutory authorization is quite limited. In the various federal statutes pertaining to water resources, there is little direct authorization or regular funding for federal water reuse programs," although there are programs for both development and implementation of planned water reuse in the Bureau of Reclamation (DOI), EPA, Department of Defense, USAID and USDA (Council on Environmental Quality 2005).
The National Academies completed a study of water resources research funding in 2004. They concluded that the number of water problems and their severity were both increasing, but that investment in water resources research had remained flat for over thirty years. Additionally, investment in research to expand water supplies both legally, institutionally, and technically had been cut dramatically. As a consequence, they recommended that "the nation must invest not only in applied research but also in fundamental research that will form the basis for applied research a decade hence. A repeat of past efforts will likely lead to enormously adverse and costly outcomes for the status and condition of water resources in almost every region of the United States" (National Research Council 2004b) . One section of that report identified the expenditures for "water augmentation" research. The research funding in this area, based on 2000 dollars, had decreased from about $140 million a year in the late 1960s and early 1970s to around $10 million around 2000. This is the category of research and development that was the source of today's membrane technology.
The American Water Resources Association (AWRA) held its second discussion of national water policy in February 2005 with participants from across the nation. One recommendation from the workshop was to create yet another water policy commission to address issues including, . . . defining national goals and a vision for sustainable water resources management and determining, in cooperation with state, tribal, and local governments, how best to address competing economic, social, and environmental objectives. Clearly defining the respective roles of federal, state, tribal and local governments and other stakeholders in dealing with water issues -quality and quantity, floods and droughts, hydropower, navigation and the water needs of the natural environment. Conducting an assessment of the status of the Nation's water resources to determine critical needs and vulnerabilities and our ability to acquire and maintain the scientific data upon which such assessments must be based. Examining federal laws, regulations, Executive Orders and governmental guidance in the water arena to identify conflicts and inconsistencies and to recommend legislative actions needed to better harmonize water policies and address water resources issues ( (1) the need for the Federal government to increase investment in water availability technology, (2) "the need to reconcile the myriad laws, executive orders, and congressional guidance that have created disjointed ad-hoc national water policy," (3) that investment in action may be better than investing in another policy commission, (4) the need for much better interagency coordination in managing water resources, and (5) the need for research on current surface and ground water availability (Eichenseher 2005) .
The Center for Strategic and International Studies (CSIS) has led an effort to assess current U.S. policy relative to international water resources. In 2004 and 2005, CSIS worked with Sandia National Laboratories to hold a series of workshops to address this issue resulting in a report that identified that, Institutional capacities in governance systems across the world (varied as they are) must all be strengthened in various ways to adequately address the magnitude of future challenges involving water. Improving governance will enable and facilitate the development of strategies and responses engaging the full range of available water-related technologies-from high-tech, high expense to low-tech, low expense. Solutions across that range exist today and must be deployed at new and greater scales in order to reduce the impacts on public health, economic development, and political stability. Continual effort and investment is needed to develop yet unknown technologies, policy approaches, and synergies that could jumpstart new solutions for addressing this growing global crisis in the decades to come. Policy and technology must evolve together to effectively link innovative strategies with innovative technologies. Innovation and synergy are the keys (Center for Strategic and International Studies 2005).
The report helped to formulate and pass the Safe Water: Currency for Peace Act of 2005 which made it official U.S. policy, "(1) to promote good health and economic development by providing assistance to expand access to safe water and sanitation, promote sound water management, and improve hygiene for people around the world; and (2) to promote, to the maximum extent practicable and appropriate, longterm sustainability in the provision of access to safe water and sanitation by encouraging private investment in water and sanitation infrastructure and services" and also created a pilot program for creation of clean water and sanitation infrastructure in countries with high water-borne illness issues (Public Law 109-121).
There is a legitimate question about how much and what type of information and analysis is needed to adequately understand our water resources. The Federal Government has reconstituted the Advisory Committee on Water Information (ACWI). "The purpose of this Presidential Committee is to represent the interests of water-information users and professionals in advising the Federal Government on Federal waterinformation programs and their effectiveness in meeting the Nation's water-information needs. Member organizations help to foster communications between the Federal and non-Federal sectors on sharing water information. Membership represents a wide range of water resources interests and functions. Representation on the ACWI includes all levels of government, academia, private industry, and professional and technical societies" (U.S. Geological Survey 2006). The work group periodically meets to coordinate water data sharing and develop standard formats, share information on optimal methods for data collection and in general coordinate federal and non-federal data sharing. The Bureau of Reclamation's desalination research program is the grandfather of federal agency efforts to develop water treatment and desalination. Researchers in this program were the source of much of our understanding of membrane technology; it is a broad research program that includes water reuse and supports three research facilities. The first is the Yuma Desalination plant on the lower Rio Grande River, the second is the recently completed Long Beach Desalination Facility, and the third is the Tularosa Desalination Plant under construction in New Mexico. The research program operates under multiple authorities. The first is a broad research mandate that BOR has interpreted to allow inhouse expenditure of funds. The second was the National Desalination Research Act, originally championed by the late Senator Paul Simon passed in 1996 (Public Law 104-298) and reauthorized by Senator Domenici each year since 2001. It is this second authority that allows the BOR to send funds to universities and other external programs. Over the last several years funding for this program has been zeroed out in the President's budget request to Congress but maintained by Congress. The third is a grant authority carried annually by Congress that underpins the Bureaus Water 2025 program. This authority allows the Bureau to provide community and state grants related to reuse and desalination.
Selective Innovative Solutions
The Office of Naval Research (ONR) also has an active research program directed at producing working integrated water treatment systems for either mobile (expeditionary units) or to replace aging systems aboard ships. The first of these integrated systems, capable of treating 100,000 gallons a day, operated by a crew of four to six , and sized for transport in a C-130 aircraft was deployed for testing in 
Conclusion
The interest in water resources management is growing exponentially as communities in both the semi-arid west and the humid east face water supply shortages. This ubiquitous interest has lead to an array of both Federal and non-Federal efforts to integrate water resources management, expand supplies, and address the relative responsibilities in water resources management of Federal and nonFederal parties. Nevertheless, integrated Federal Policy on water resources remains elusive.
